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Frear Jar (st 19). harsyr i @ S e
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i e daren faue dawer 9w SRl @
Fear 4. wun fewar eren i o SwE Fer. o et
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AT 3 2 S, 41 FviEt Fesed S e e S
foor s (I 20). T OEWUEGEEST A SEE Ao

fagin fegem, ¥fw, 7 3. dolte iy de e gea
doarffr s S @ B A B At V2 a1 et ew
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an e deEdt @ afte dunrer 3 Een swft derE
et e wevan o e sm.

FETEeT e et & e dwmw geit sooo % @
wafa wow domn A= o AewesET @9 3. 47 gerAT S
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ot e (Natural Numbers) WU, & &9 N ) = ey
TrEf@r S, o @9 g fofder s N = (1, 2, 3, 4,..}
ardfte @9 fF & &9 7 duonn o o et

Numbers) 3T WOTd. 0 degi ol sermwam o B
Q. S A HAET FAE T O Qs § s o
T}ﬁi.F qr= HFITEF HESET B9 (Set of Integers) HATT ATHT AR,
B E 1 A e auffee St 1= (-4, -3, -2, -1, 0, 1. 2
3, 4,...) ardter & o anfer o= quisreh den sowfs (sHa) s @
LG IERI ;

T 3 o st quit derten g e oo g
A Bl Feret afr derrer W o revRT, e Hordid der

oft sherEr 69 O st ai.

mﬁmmﬂmmﬁmmﬁmmﬁa
wen foftwardt s el squieEm on R o
AP TR faw. 93 B 10 ¥ a9 e
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10 100" 1000° 10000 ™
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WA Gl HES ST @ @ e Gty .
wwmmmmmmm
et qopr st H#WWWW
Frezait, ot wmm g6 o & SrafvarEd oew SRR o

Em

fiwr ¥, e ‘qw fae oW wuew. Jeweomf 234.567 @

e @ grafaemtr 7O 2.
100 10 1 : 2 ST 1
10 100 1000
107 10 0¥ . R L 1
2 3 4 5 6 7
RS
I 1 1
e S ] W i
2x1l]ﬂ+3x1[‘.'+4x1+5>¢m+ NIDD"‘ xl{}l}[!
T 567
Testre i mquieream & der 234 20 areft fafeelt .

iy wue wenr fefedr afivm @ ome. @ senEh s
fofees & w1 & ifsmmnr s e same soagrEr @,
Fotege el e @ fawnft gwiy fae 2am. TR wEE
gH quihET WITEHR 6 GIEe ThE SEET S Saea
e g fa 3% O S 3 WrmeRr qof aTd. arer
AT FeE &9 Feurd @fed fhar safea aww s e
S Squidre S0 W 2 fohal 5 F G AT rEr g
s @fed sl 3@ L. 0.25, 1= 0.5 e L I o i
mmmmmmﬁﬂmwﬁﬁm.aﬁé.
0.666..., 2 = 0.222.... \[3, V2 31 srofti seaTeY g S

&Y 3T a9, A & g s@fer snfor sed smaw. st
Fpfarfe SEd afts e ®e 99 f9d @ee ofus ogw
frma fires,

v fofiort gelt vgn mve snwdle wEeE @R, @S,
T 3. Jifoe e ferdt efmamd siffemedt oen 8. o
TgdIT G HE Sy o fafewar s, A ovieel sEd
it A ffefewen wEr swrfa Aeet sie snftr
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alt 27.15 Wt sl 3 2w wwnd et sRw @ @
2.715 x 10 &, sgft fofed s, ar Gl g srqufedie
fearm fofeam. A G 10 ST A [T A P aw,
e, et B 6,700 famdt, =@, @ 6.7 x 10° W, it
Slma%%ﬁm.ﬁﬁqwmﬁmx.mm{m-#m}
IA® = 10°" #t. vy sifim st Beam 1.4 % 10-© o, amh
wm,mmmm%mmwm
mmm.mwmﬁmmﬁ#m

mmmﬁmummmw@_ 108

J .14 x o '@
mmmwm&aﬁ%%mﬁammmm
:;rr Sﬁﬁlﬁ'-'n GEEC) m::m qﬁmw::: ?% ;};fer of Magnitude)

FTHT AR ST

FEl TEN oWl T & gt e aar e
SIS SR, GO W WA I T AT ¥ AT 3T A
mmﬂﬂhmmmmn{m)mm
et s, 22 @ qafn steda oRfa s GeiY Rl st
e wiffeelt s, ar et R 3 anfr 4 i qoa om
e [ wiedt . wg @ W0 s S W, A
aﬁmm%m&ﬁﬁ%mmﬂnmw
SR, A1 HETAT AR ST AT FY @S A A5 Ao Fret
A o e aerer Y. T ST AR x @

n I @SN afer oy anfer s 4 iR gl W,
Ut FrmrE Ffear S« T s B s
e, ST e e St ‘i A A, ade
3 @ o e o sfir ft Qo s, ar koot e o
TR G T O, IEESAT TR AR T (First Book of

e 29

Kings) a1 SIFTIT cAreTieee Jeies Ao fofteT o, "wm o de mR
. AT UH FONET G FEdaY SR 10 a8,
anfor mrem aftarsh st 30 W O’ dREFER @% o St
febwer 32 o e m:ﬁrﬁlﬂﬂmmﬁwﬂ%mﬂmm.

wi fig @ adenEen daweEr G FeEmdl o
3.1416 Tt ot ot @ « =it e 3.16 & a@ sma. g g
(Tsu Ch’ung Chih) I W x it Femer 3.1415926 anfir 3.1415927
AT S0 FEe S0 grafae B, a & den e gerrn
ey gEfEt @o @@t ot & it FRfRen waE s
e el 8l x a1 TEeT @9 ©H 99 @ee T,
GRS » &1 @a7 e 3w e, « e Form
agern afta anfir /T S IR I ST @ SE SET gt

anfr ar o fwa 310 el 30 wem uAE FEa W
wﬁ%.aﬁﬂz#l%mﬁa%ﬂmﬁmww.
wE A ipiraTer R Fvedt see e Rer Tmd. amardt
x & I v faeam |9 OV .9, 1706 WS 19, 1.9, 1964 WE

Ul THdiER SETH ot st o ea e Beet. 1964

ey ffiow ghEEriY smeEn & s owmR 625 W
Frafavare geam Ft. deur o HeResT (Pye Television) FraT=aT

Fficlies g gAY e 550 an wirealt fhwa et dt et
= Rl Fnefieadt (3.1424) . & 1949 g AfwEgih 1
e Fewmd @UmET ST FUEEE e Sl s
st guiw m@ida ot Feen. 1984 wer @ SOt
THIAT 20 FW NN w@dd « 6 Fow sed. den amerer
399t (Number Theory) far ‘F=3 Jimnf¥@’ (Higher Arithmetic)
T T SieEer o= nfirrs ymEer dem snfir i rend
T N FOT F.
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n ¥ WeN ‘Ff@ ' (Circular functions) FHAT ‘i
e’ (Trigonometric functions) 4T AN FH=E=r ST e
arar aTe. B Sare e (Radian) & s
AN, AT TR 2 W o 3600 ¥ g fese, R
Frevroifirefly o5 « =1 wur Refiett amam, Sgesar 9ftT HievamaTE:
n AT IFN FOET ST RV SN x & der aeng 3wl
o, smgfiw R, aomr e, wiwEE 1w g fe
B woia smaftn sma, wpa . e argfF g
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FaEfEet a9, a1 gew sEwy gen’ (Imaginary Number) 318

RO HOT ff AN derrerr @A awa A oA R Vo
aft St SR, aeEEEn o7 T w sEe @ fer o ay
el a1 . wig V-1 ar deEr @ -1 e For s R
ﬁmﬂwmmﬁﬁmﬁmmm.mﬁaim@m
m’mmmmmmaﬁf&aﬁa
'mm%mnﬁmﬁmmiﬂ.mﬁEM*imagimy'%
TE ¥ wG A e B o« bV 1) o e me
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g +bi T GEYAT WEIGT SERGd @@ (Complex Number) 3
wuEE. @1 gen sy Al el AN S, e
HEIET ATTEE #E o N F fAgmE et S,

ST fig eneaEat et B FEE @ e

‘ s Y @At
AFFA gl agy Al RS F@ A
AT G G, T WO T S I e .

o 1

i T o ==y m=e, 3 _

AFAE OO WfeS oHT RS seEE’ (Abacus) ¥ B9
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A A9 9P FAE, S 9T e aiEt g9 vl et
STEAT, T WSl W 9 WOft ST, STSAT el Wuars
fimm 5 v anfor enersar g Awart e 1 e ar aneETeT
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100 St FEF TaR FHoAr A, e 2000 Tt & Fek
ATHSAEETE AUE W e, OIS FEE WPTERETEE
aratar I, I 3 % 4= 12, ST 12 = 4 = 3. FES A4
Haw st wa Fer q@ wmevar afiny dedt o wd A
Sy ST ST STHEAIE FAEIEl ORI FIP% ¥ UE ot
Ul Hra S
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s e e e, S, @, Ao s dwE A
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s 7 aren fEEE A9F §9 FE0 HEWE o, e e
i FevmEE Prvfda Ses R s s, & s
TR FOAHAT S e A Hudt s . ¥ W
TR N TR SREET Y ST S,

SMYA PN TEe SO 6T e 3, aed
408
T

AHSAEEE sravdn dad o Fofor weaw s Ay
AT § a7 e R FAlE W ST, S S e
eI ST T I ST S T, S
A wrTn & ok Ben sond @i b
ST, G HTHEAS R W A I . Ty
W Hh | AN 0 A7 A FHNET afaoe e, e ger
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ST WSS | 41 e @f Gt &% HES (Closed Circuit)
mﬂma@%m%qﬁm[men Circuit) Zr@faer sm.
WO HikfE S e smm, s smmae (g s
FEUITTA. AT Hihfoew AN WS WM SUERrST M Wi snfir
¢ g i Sy W SR oW Al wig @ ar R
AR FT F AT ¥ A F G AR, S i Fgw
S8 T g gy Arefvamd s gl s e s,
T Srefay, smpdt anfor Rk e, qes @or, ST Rear
e seor w0r sreft sRE F anEr A SRR e
ST, §VE B ST A ST g8 ST aer A, s
;ﬁmmmﬁ,mmmmﬁnﬁmmm

[

S 8 0 - A B R e
-0 & 0 §

3
TSI

Ry SfaTs sRh Seit e nErET 3w g 8
o it fafee s s,

RraorT SIT9YT 3 SUEE AT [T 3 J e Uit A
i fem ameweT T S Twd, fRar dt awdt age.
FarEwTY, SV SEMYT GO SAdT deer dEdl HT HNEl SEed
FTOAY, aO=T G disTat SeNdle Jaredl @eq - e
Ji9 @8 Fudel SESH WA ARdl SEed. @ RS e 8N
e e agwm=n Ui WS SR, TErn ST Jeardr @,
T ST A%, efidle I, SO BV OIS, g I,
warEr ot 3, TR W dee Reame o o ageen Ruee
9% Ul Fea.

s Fiadt s Tida e CEww usht snfr saiem feeed
qawad ST 99 TI o FogEd et R amueaw w e ¥
aats wem iz gt sfeaEs. .49, 99 300 ForaRD S
FEde T eEetaamer fig mRegid s ot arafavamE
‘Orag aEd (FNE wH) @ HW AToel Aesd. o A
TRrEE ST dEEE TEq-AEg ot Cager @ &
AT GeaT Fell. (FAEET BT A RO id FET) .

AT SIS0 Aede AT o ASTT S
% UufiEt Y # oEd. A 90 tuiEe o el R ama
Faq, wEst & a1 uel s = aE. v s e
Rheloric  Algebra [!111:&-.'55 i) s wuw, s @
‘G’ e oA ey (5.9, 9 1600) g HedE i
AT W AT GRS TS (hau) RO T FY RS AR,
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g (afe), e, e (ZE0) ¥ w el
Frior e smfr qofeme dear. a1 s st ST
o’ s s,

mﬁmmﬂmnﬁﬂ;mﬁmmm?ﬁ. Ic]
dfmforamre e ot e, Frfres s sfieomen suma migs
weftes M A S A vgw A ge e am
ﬂaﬁﬁmﬂm%ﬂaﬂaz(%)mmaﬁ.m
mmmmmwmgﬁm.m
mﬁﬁaﬁvawﬁmmmaﬁmﬁmmﬂ, e i
a.uﬂmm.mﬂﬁmmamwiﬁtmm
b c. d, f. g SR =S A, T 16 2T TAEHS Sfrg e o
mmﬁ&mﬁmmﬁtmmﬁmﬂ a. b,

SHATSN TS WA WeNg g rers - et
mhmamﬁm.mﬁmm-m-mmﬁ:mﬁi
T dfeete gew ey, @ FEFT AT
mﬁm'm'wwmmmm_m
mwm:ﬁ‘mﬁmwm-mm.wﬁ
Wﬁﬂ?ﬁmwliﬂammmmmwmm
T a1 Bl @ o1 . S T o @9 2o o e
O TR WA AS. T e SR Ay
mmmmmrmammmmq
arRar Aot wde G 2 e,

I+4=T=4+13
54 10=15=104+35
6+7=13=7+6%.
e mite ™ sirs e I Refer @ gl wiwer R
I+4=4+3
5+10=10+35
6+7=7+6

S AT EeiERTE FErEE ST}l a1 ST

a+b=b+a
¥ wiww e, ¥ o ofeor als gwren @ sEgs
‘T S VA, 4 S e B e A ot
FrEfEeT A, @ s & e 39 deeET &0 S SEer ot
sl dadir 3%, a1 omier aeEh watwE S w9
feoser Frm aflsr anfr ynar o1 e sftmg e prod s
wam. ¢ P oftw Fem Yol aues s, e Sieem o,
b, c%ﬁ'maﬂu wTel ﬁ'@?iﬁiféﬁlﬂ.
a+b=hsa {mmm}
{a+bl+ec=a+ (b+cl {ﬁlﬂ?’lﬂﬁﬁ'&{[ﬂ?ﬂﬁ}
axb=bxa (ToMERET sAfTQET Qo).
(axblxe=ax(bxc) (TOTEHRET AE=E ER) .
ax(bec)=axbvaxc (ToHRET o g,
gt 3@ Feawwr g g1 s et frsm qonmter wig @
it STl U i HeRETH ST it s i g fig
ot s Rfine qeemfar e e, @ S g
& o sgren wuw R dEer B meren agewnr § qonaf
qetewmmy ffear dam.
a+0=0+a=a
ax=0xa=0
a-0=g
a =0 =t e Fear 7 I,
T YR ue e oS A @ AT S S S e,
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P fra pred sener #2 IwEnrh g T .
AU el N e SR RS YA svem. mmer
AT 50 §., 100 &, 45 §., 70 40 5. 397 W I
mm.maﬂa\ﬁm%ﬂamﬁwﬂ%ﬂa
qEte WA FE i,

50+ 100+ 45 + 40 = (50 + 100) + 45 + 40
= (150 + 45) + 40
=195 + 40
= 235,
mmmmmwmﬁmm
50+ 100 + 45 + 40 = 50 + 100 + (45 + 40)
= 50 + (100 + 85)
=50 + 185
= 235,
ﬁmmﬁwmmﬁﬁaﬁmaﬂm.mﬂaﬁ
_m&mﬁﬁwwﬁrﬂmﬂ#%{ﬂvﬁmmmﬁ
F AT ST, OIS ST B, 2 « 17 & TR
TEHT 17 x 5 W FeA S, FROT AR I 17 S (G Hw
s, 12 x 5 x 2 @ PR S e @A s
123%5 % 2= [12 % 5) %2
=60 x 2
= 120.
B UM 12 % (5% 2) = 12 % 10 = 120 3760 @ 9,

HGW I Gl afe mremtar IwE srEh aw)
SEMCWIM, 137 x S x 2 1T (137 x 5) 6T FOURNET |37
(5% 2) WO 137 x 10 &7 FHOr 8@ o172,

ax (becl=ax b+ axe
& R fEEer Fam e @ens e e e s
e, T 256 x 7 N OTHER FOFAE FoF 7T A
(256 % 7) = {200 + 50 + 6) x 7
= 1400 + 350 + 42
= 792,

S 39

mmm.mmwﬁmmﬁmﬁr
RS e qEe T e e PR

. frard wpred g s &R SfEATer st AT aoe
s ¥ alie IEETEET Hed FEE 59,

guTaT gaE
waren A wefidie sTerEr aere fEmdt fewar o A
e smgeren few, Wt s O @ AR efen R
FrEer ot s @ dd oeih feme o emeh et Anm ot
gTgEd A (Equivalent) WO qFE fhnd smoemn et s
WA, AT A It gRFaT AW 3E #E v, HE
Ha AiFOTET e fofeer A T|Eem ax (b+ o) T
axbi-axcmwmﬁmmﬁ.
A9, a=2, b=3T c=4 W
ax(b+e)=2%x[3x4)

=1x%7
= |4
AT ax beraxe=2x34+2x4
=6+ 48
= 14

maﬁx{rh+cj=axh+ﬂ:xc e
FA Fe e aued afew ol e SR |
Rrgrara anfir fiwTe STHEIT ST, @R T JTET gEET S
drefammr 8 8 & FasTEedt Jeler o 9 s
T FedlE HENS dF A R A, TR HfeaEm
wEEif Sw ArEen. AEAT AR W 2 Y s e A
i1 q HErs mmimw@mﬁﬁ?.
HHWT EETET « B BN, dF SEE S [l Je x o+ 3

Y, et e aEe e dt e L2 e @ &

3+ 10 g A,

X

St 10 Hew TheerEr e

+
-
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40 iRt et nftvr

o FET x T g, '?-'"Efx; 2
2[‘;3+ m]-z;
XY+31+20=2y
X+23 =2y
X+23-x=2x.-y
23 =g
wHtERT T (System of equations)
WW'M‘MWMEW W
TTOTeHT, af.aﬁ'-rﬂ'ﬁﬁ#rirﬂa 101 m%mﬁrmmm?faﬁ
o, T HET FAT ¥ G I7 S q weqT iy '
ok i
.0 ma‘lzﬁﬁwr{.mamﬁﬂm‘rxmﬁr@ﬂym
e x+ y=101

x-¥Y=25

SX+Yy+ax-y=101 + 25
L 2x=126
L x=63
X+ y=101
S 63 4+ y=101
L y=101 - 63
A:éa ] SLy=138
: T HRAT 63 M 38 ST, A7 ATy e favmad
wHewwE afewr &5 ¥ e defrd s,
st

& wfor & & 39 Py o a Ay CEE SR R

. ot
mmwmm&ﬁ.mmmmmﬁgﬂ
mm,gwﬁmﬂé?&ﬁmﬁum&mwmm
T AfeanR awe, AAE A Fugm P o e Rawi

ik 41

ST T FET, ANV GHO! @ redT e e, W & &t
wes 7
wn geer O fdt e e st @ smoor arg.

framr ¥ (vw) T (v7)
I l"m, '[Lﬁ I.

2 2,000 s
3 3,000 0.04
4 4,000 0.08
5 5,000 0.16
6 6,000 0.32
_? T p mn D.'ﬁ 4
8 8,000 1.28
9 9,000 2.56
10 10,000 5.12
12 12,000 20.48
14 14,000 81.92
15 15,000 163.84
16 16,000 327.68
17 17,000 655.36
18 18.000 1.310.72
19 19,000 2.621.44
20 20,000 5,242 B8
21 21,000 10,485.76
29 22,000 20,971.52
23 23,000 41,943.04
24 24,000 83,886.08

3 @ TN W ST & 3T aues w ¢ 23 = et o @

e R THr S T T A B Al A
¥ae W AU GEEW FEA T 3 o1 W TS ¥ g @

W &1 7 ST AT TRAT I S1ed TedT & SO O

31 <t W

1000 2000 3000 4000
1000 1000 + 1000 2000 + 1000 3000 + 1000
o <t wm hy e

1 1x2 2x2 4 %2
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a1 weur uH Adme sy A ffty 72 aew ame. ofien
Sidiefies e we forenn ey seter 1000 ¥ s SR, gE
mmmmmwmmmw%
T A T A Adiles S wegEey AT AT TR A
eI WO Aredr. SRer wETen AdeT 7@ 29 (Arithmatic
Progression) o ST ST C T ) Eﬁfﬁ’ a4 (Geometric

Progression) 37 FeviaTa. ST anam e dfemftrardtes weh wewEET
T .

e« It wearet A

ww qrafies yadte RrgEt gein 1 3 100 91 o der atw
FOAE HifiTes, AT ATHTAT FE Fi @R aHar T 7w
wﬁmmmﬁawwmﬁﬁm%@mm
daell. fmeet ot qrefvne wifee. o@E soso ¥ T e
nfr & Sl A, @ gom Fefw tiw dw. Al A sehe
FRTUSA T W TS 1 4+ 100, 2+ 99, 3+ 98, AN
Sied AR . SR A AW 101 A, a7 S0 Srer e
ORI 1§ 100 A1 e 3 101 x S0 = 5050 TR . B
@ vt AT ddiee s O s ST TPmEEe |
T A, Wfew 9% a AR P slE el den st gaE
d ¥ ST SR 3T AR e

Sn=2Ra+ (n-1)d]
T P, o e a= 1, d=1 S g -
100 31 fneft aveear v 1 & 100 dearEh A ey,

Sa=2 (2% 1 4 (100-1) x 1]
= 50 (2 + 99)
=50 % 10
= S5050.

et 43

el gfgamr s e didt # Addie @errEr SwaEEY T
&I ST ST AT
gfafrid ofee 98 o, 39 FHET TR Ui - Sfor gEiE de

S - a{r-1) m@ﬁfﬁaﬁ_

n_rl

ST At O S @ A e A G

et B P & AeTeT @ear dde.
& o P W = S, = 22 [2x 1000 + (30 - 1) 1000]
= 15 (2000 + 29000)
= 15 % 31000
= 4 65,000 %.
Al _
7 o1 Proeh W = Sy - 12— 1 1)
=21'u-.. 1
= 53,68,70,912 &
= 53.68,709.12 &.
e e i

nforr &1 e dsteAn SfEAET SRET SR SN ROIEETE
dradte wa drefad G, Juetone wvfie SfommEer ar A
SR /T WA fefae gerr, b afefemde s aw @
vin waal iy @ gy Siedle IJnURe §Yat . §ie
FEewTEE @ fF wft et S @ e Al

Feremdt st faeamafsh e 12 @87 16 W W& A=
afe=rrr @ 7000 §. T8 G 9000 §, wer, aufogeer g
aufew Wiz @ @PW A4, aew gee (et oufaw we
framed wvE @ FEt @n. T aalges o wie R snf
werer Fmeten Famm & foelt 7

ar wE et s weaEEt sam i o seE
arag. M @t framdfden, A e v@® Rt faw e, R #



44 e shaamher nfrr

aufigers wig M E & 3 AR o wd ko A, e
E=Mx A+ R & aisr iy, amed aftvare o fowd araear
gt el firesam.
7000 = 12A + R....(1)
9000 = 16A + R....[2)
s @ wliwwr aefavy o i wx wor. whe (2)
AT (1) T F,
S 2000 = 44
~ A = 500.
& foma wfteor (1) e T
= 7000 = 6000 + R
5 R = 1000.
iy nforrer wAN I e, 1 SR S 9@ s 6
s g faamatan fFaw e 5. soo, snfer aafoes gomr w2
%. 1000 & It firam.
alies oo wefavardt smovr yan warte weffr st Ret anfr
E=Mx A+ R & 8507 701 &, & afiaor revrs geer sadte
atgfead Mot &y o “afireft s’ (Mathematical Model)
g, “nfrh Hﬁﬁﬁ’ femfor sy’ (Mathematical modelling) & gegEy
sterdier o Arsfavars oF Aieia ot AT AR, ST SRR
AN TERn g ae o gfigdt man e, ade
wffen et a=em o war drsfvardt safa v ofiedt o &
st 3. eamaE, s, sEe nfiere, sofaEe e
famardle @@= sdwme, TuETE, . A divEe wede sed
dfew v Arsfavarg i sfasdtar 3w suar @,

4
TR : WEEiHt gonr

Yo sl FNeer 39 M e ST arE s
Y. THATT AT FE S FEET AT T SR 39 i A
AT qerEr, wiE ge e dt SR S, 3 SRR e e
T @t SRt At It ¥ R wewer me fEf @3
ae.’ ‘g e fea AR HegEr S e g
Fe." s go et Few s, oig & B s R s,
EE Fohar g fedt A% s fear adftvde gaesht et
freft after o o=t wowm i T, s geAm ST T
derdt s Reht @ gew dm gEl W W e geen
wgErdt e Fraw aeen . afr deg ar fofr g 3.
e Feha SRGET T S s gedh G ema o
I ey & wowal i A AR ¥ wver 3, S 0 A
& den U s ar deliten At e, st O A ovdisht gon
FETEET AU ATyt Hen Siedr S W d degie gee
v &

3 derielt gE HOI 39 AT TR, W o ST b ar A9
HEIT ST, T S g - b B AS G HIg ToRar, I 14 -
10 = 4. worr & gen 10 T 4 F A k. g Hoarh gEl ggw
U U ST GET GEI WL §EST 20 ST 10 41 @9 den

. @ 20~ 2w 20 & wew 10 SR . I 10

0-"1

3 T 10 & wean 20 = Pl . o 4 3 de i
() U den quien et gz e fer qular femar s
M T I 3, FroeAr O wiTEE AT 20 10 TR PN 211
FTe. i 39 derrt g wor & gea et aret . anfor



46 S sfammie ofivr

it R Juge SR, oM, o & @ 100 YT S0 ¥ FH R
R wuarET S0 & 100 = Foeft R S wowr sifte AT
. e PR SR S wET daw, JEewm, T
Ffen affs  seaen SOt SWOl GR 9met o
arafavarETdt a1 a6 FurET T T e SR i S, an
oo adfer Ao snfr s adfar awr g i 2 s,
R A SR aeaE dee der 2:1 e B Sl e
T, A 3 wrTaTESE@ T 29 ST 7T 0 dF e e
A, A FEA, TEET Tae GeeTe aieaEr dF HTREnT
uF P e, o wifie I, arar o wwe T B g i

2 v 3:1 & fofr. 2 @i + 3 FRa2 3 i fosfees wme

a &1 bﬁmgmﬁ%ﬁ%aﬁam—ziﬂﬁmﬁm
WAl @ A T . T ol i S ¥ s
e @ ¢ A9 AilE ARG W ow e wE AW, mvE 2. 18

i 24

for 2+ 24 3 ol 2L e s, e 1 e s s

8 24

atfaar .

3 uuitet gomm waET Fest W @, 9 O ST
TFET AT FGAS A WU ST U TR foreTeaT ST,
Zeond 150 fufR anfr 3 aw adfe ot oeft el #
e wun 3 T o e feeeEw T, 3 AW
wus 180 M g, aman 150 fr. afr iso P @ gen
T . 3w 150 B, woRr 2.5 G deme. ST 2.5 AW e
3 1 et AT T A

R e g 47

AR
T ST T 3, gl ISR 9ET.

v fmmeater wimer 100 8t 75 anfir R 150 & 120
o e, ar a4 e feae A S e ? O

v I frasfavamrdt 25 anfor U8 a1 3 1irade geT e
i

A 75 . 225 gyfor 120 240 3o 225 gpfi 240 gy 240 gy
100 00 150 300 300 300 300
sed. weora @ feemdf vt fasrma =imeT ane. a1 SqRTT
ST 300 BT AR SAPHHET GUF ¥F UAOT NG, dad: HORE
e HAF 3% WU ST A9, SR AT 100 ¥ @6 8% S
amar, anfor @ pimuer ‘wee’ FEr Ywdad’ oW v,
Fgeend, 100 8 75 o moE ‘et 757 fRar "7 2 o o
rorTe. & 120 S meupr 150 ¥ 120 M7 WU T 80"
fikar “go =% i, syeEwE wddie wamr et prn, gldds
el framdf, mardte s fRar fen @ enfor st oR et

T

‘Y I AT G A @M, St B, ‘T e
@ 9 d9d @1 g d@dl’, gad dEe 39 9 a9 amEe
wlt @’ areft A Yol reeelt ST, svm v A9 T
gy gafaeer swd. @1 At oF ME aEed @ guld
frematen @e@d. A Tidle aEe e e O A G
e faeg swdr. S TerEElE @ Fedt ot o g
Frgar, T @l FH Fe W w4 AR, RS oerEde
@it snfor grr ar = st wwew aeaw T B daw, 39
IR g e 39 9 @ ddfte ague @ 89, e
3T anfor arome a1 e 950 et faeg ST



48 ¥fam Araame o

HIU UF IEEOT 9, Al A Ueht whre O agwor 8,
qEArAT St B (5.)
10 200
20 400
50 1000

400

200 |
wﬁﬁmgnﬂ-%ﬂﬁaﬂwﬁmﬁr%-_--

400} oo 5
geyeh faenmolt weffemm @& piee anfor arrea femdie i @i
A AW Agd. T A ONEL THH FEHIS aT [idle He

sn%ﬁaqi‘rmmmat::-:‘;ara, b, ¢, d 97 TEAT THIOTE ST

o U, AT AT HegEr aiie #W age died AR R
W a, b, ¢, d TAOTE HAENS T a, d, b, ¢ qH FHOMG FHAIS, T

a, b dmﬁmmmﬂﬁﬁ#ﬂfi=§. a, b, ¢, dTT AR

dEAT YA 0 S . gl f 9% 3 st ot
) g7 Frear I, gé I 98
Toht GEhredT fF gefiAr 75 %, gEa, @t 300 ¥ Rt g
firedfies ? elfelt s x WS AT
3 x

75 300

3
3 x 300
K=

75
= ]2,

g U I YET. UH Arer g anft so fedt, 3 s
fory areee sia it &S STeT 38 419 HIEE JAGEHT .
¥z (am) s (Foedt)
1 50
100
150
200

F- N A

Ui FENE ge 49
alte 3 JeEde TY U Qs e § e fee,
T AT 3% ST Seee St 31 TE Od ageeT e

qUETT A=A fhar &l v e, A Uwlt @eweT sed
SR TR,

F1él Iz A Gt Tt g fawg O agwAT, U OF
ot aren s dew gEd @t A fRar arem IR @M. gde
JETETOT 9ET,

¥, 1000 At 2w HEEAN ARd. Td W hEEATd SE
FE T BT AT SEve SEAT. gdrel W ST Hi
T FiFw 3W AR,
wH (F) e (W)
100 10
200

250 4
500 2

I pegr T TR 90 W EEUET Se St g A9
TS T TR ST AR it @ o TR S
A, W

100 _ 1 10 % $ad 200 _ 2 o6
ﬁ'i'ﬂﬁ? T,T%E%wmmﬁjﬂasm :

%%wﬁwma@.
a7 fa=mft 100, 200, 10, 5 37 TET 0% TAONG ATed A FRUAT.

qiafta wmror

THTET STOTE U G SR, WEel 9n GERast @9 9
HAA. AT GHOTE AU 9% ARt OEOHe Y, 9@
a b

b e
sac=H

.:b=\r’:¢ !



50 iRt shamher nfowr

R Wy 95, ¥ e anfer frrn qare oA SinE aE.
T g w39 9EET yfidt e (Geometric Mean) eV,
frgm anfr ofeer st Rwg e el qoad
(Statistical Average) WU[ 3T Har. SfE swmonwed e
st @ 35 yeRaT, o

a b _c_d

b c d e
¥ qofie sy 35T AR, AAE a, b ¢, d, e AT HEAT TG

YA ATRT AY FEUTET.

5
JTHTT SATIVT THTHTT
oy fiTEer BT W O & (Survey of India) #H

T OF WO war. suedr afsten e FEfedw & &m

, A SfEes. @ Rreuet PK - 15 S wI STEd. ST gey

e 2 wn fownr sngadeRT S @ e St adr. &
aemEy me et  aw gwet snftr ot we et S
Fredl, df 9T ST e YA arr frur @, ar s
aftha gmer. & fravht 6 ogEoadoEE 29002 $2 (8,700.6
i) fdt. ¥ sIdie wdie I AREC AR, W1 R ARG TR
ST 1T 3T ATy, gt 39 e s qae e g ofier
o g, =1 frErEr 7 Sedr &w A S ot wed ? @
it ag Feedt, wve it AT @Et A @ smid S
g, & g defvamd aveer e FE s gwr @
T 9T

‘I’ (Geometry) &M =TT W "-Eﬂ% W S SR
i Geo WEUS WP, metry WU WO, T ofd=h @l geaw
m Freidie ffig s s gedt o, Pl @
G ] e (gt 23).

oo e o [ amen s, IEwemd, e g
AT GARR S ST mE e &9 fmae. wemmefrer
i e ST Sgohi femam, mondiear erRfzewmed g
arsie Geu oAt feEy. ar oo awger feem v Rl e
goel REa, @ e ‘S@eiEY’ (Pattern) ORI, WS
ey Froen sy Ry i, ode dSeh e st o R
AP SAFHET A Hew g THAT, § DWW o9 T,



RiemtE W G T SR g Rl ¥ sEhey S A
& R 2 g .

Fremielt araTen o e e AT i e aa e
o FEEMiEET W@ Wi worn fr @t w s
THIT SETET a% O FodT gael,

e, F, 3. s Reoren fafe g s fi,
w1, &, ag@ e vfidfmds geng SR FeEr B s
(et 24). qudwefte B, S wwFw IE sEr O
IPA SEUTREE AN Wee AW, 91 ST fre,
IEH, FEA §. TS B .

AR S0 AR 53

_ St 24

yferft : o 39w A

it geam arfln oitfrerfes Feme Fod AR, TEnEn
fommorht dwawht ag orETER FEe e ERwEr S
eI HYAT 95 STl S UER fE Ug Tee, A,
3, 9IFH AR WY & e s Farg st @ A
T T, A s FEw SaEr aude w3 Amien oF i
T A R e, §, S o A seie et

qret dfaeifaa S yfiefer gem . W dEefE o
ww e ar e ift anfr gwifew ar A9 e Aol g, @ o
3N 9UW FESHEl . fomedle qmarr feu s s
QU g 9 TS W@ SR S AT A, Hied
arguarardt i afEh qerlt afer gt ol e, st



54 ¥ifEq shadte nfim

At Fw gEs AN R a R ¥ ST E
T it ey AravTETE I9E 8,

sfommedy Trés T FeEle Sa s S s
W . TEEleAT Adel [ 3 uoft 56 sfiEE o i
arsfi=aT @O AP B A, TS e A HU ST T
RO 9T Sl dreft ot o armrn duer sfir g siee
#t oftfem it softe a3, @R agede Al
Foar 3l g5 Im anfr sfiefen Je @ san @,
S AT ANAT T vt M AT A, wT M
aRrT § S Aot sw et sfiefer feoh, S B
aneE SIEH ATEUS AT . AEE Saths A Raed
M AR F B, AT & SRl S Jee.

wrlt St e e e qan P st s
THiET S TR gE Fer. A wwm Awrart i s
I ity dfawitn (s sus), sfaw, fEgem enfor o & 3w
TR §Y 3 SR & Yoo yfidfer Few sae sae
ATCEE BT, A1 e S st getr 8 iy s, e

ST gax aFA Frevarwrdl & FRewE fEmen qremtEr 3w
w07 saa. FFvTST a9 3,4, T S UEE ST ST aC A
TEF A FEFA (90 HW) TN Fed & o el anfr
Al @A 31 e, A ST § gwen sauat mE

AR A AHRAA 56

qTOTAT T AT, A A A FrEwmear 3,4,5 @ awn
W & S B T U S (ST 26 a). 9T AT
HraATET I e it e i s AeAs TeEe s
SR ae, B deee = Le orn . S a1 g P @

AT AT ST SR, FAER B AT T HF L TR GHA

A 26 a
a9 T AT EA. ®re AT B gr oA aftr etk
Sy T AT FHETET Gt T 39 HEE. §.8. 9 2500
Ao aigoe AiiEar gET SEEdt o, /e 9% are gan
230 WieT FErET AT SFEN SEE Aieoedl Sed. T geE
SRS TS A T B T S A @ e
e FOHAE wEen aifed.



56 e frafie nft

feg nforgr= e Ay fiefear snaraeT S T@ fe,
UsredT SEENdle e o arsfavamardt snfer e s
FOIETE § ficar Iw T e, d%e anfr aawsre i
ot & il seriEr snfr stemferr el sw a0
o fig o Frfrosn Rwide o s g s
A IEa A7 ff 18 e sed. @ fefaw dv Rgerm so
i Ffor e, ficftatie ofter ow .8, @ s00 @t fefeer

Tost, wITe AT e g o 8, fiere yfteher gear e
foreftardy amefi=ft & wer e,

! fEgerars  oemiEEn g sTTeT g g
e fogin’ wom it @, stgma @ ofig fg ol dmr,

AT SATOT FATHTAT 57

WA gy w0r @ ARw anfdle wewrn W far. e
AU FOY FTE. AT i § AEEE S

T qEel  IEEE 360
fagw @TTaTd & & 26
A, W TR S
AT 360 W TES. See
qET UF AW St &
faett, amm &ftr FF A
AT Woh. Uedeh ST 60

W gTEAE. W Ge
v fife moem, awe
R 60 97T TSAT. M Yew WPTeT d9 WU, 60 WU
qarT & aref AT S 2orlt AR, e deErEt i
60 IT qTATET STER! Bl

TE, A T Ty g ArEETe S 3 o S /e
Hfm ey P wgEEr IErh gEd oW, e o
wor-gurey afor enfifer fdt Ffee smoamerdtd o e s
a7y, Farewomd, agwar R Fifisr sEr quw o R aEET @,
geemey, e i @t @ ey s o g (1694
Aft) Iefreaw aveaEn @ e vt of R sww’ s wifteer
AR, aRHE wewrh e @ 0w e sawme i
Tt A1t Jrer e



58 &t faarhie nfin

et : o wre

gt i B ST sl eE (Geometers) U
‘St Aol o aEr e, [mmﬂeumﬂﬁﬂ’m
mnt:riamm} areftT yfteft st R, s, sma anfor
T A SAFA I e Fee. ar qorwtem s
U AT qR et i i ar seemder Cqfiet’ o rep
mw&mmmmﬁtﬁmmﬁhmm
T Pridle SEREa Y Fee. Sew o dw Ot (s
27) 2500 UG E9 e, ageT FOAR STE AR A A W
HEl, T FOETE AT A W oA FEdE A g #
WA AN STEA, & e mE s WY Fes. dewen
FfTges - yfieftar sraw dewnger waifE T e ufiet @
T S NE WEY MO O @, SeEe Ja0 BN e

H. @ ey
vasda it Em
09 W geelt @t o
d wd frwfer @wum
. dde fofeer o
wd fagid o & @i
geTa  aeRmeE EEy
e wewd gfEs
(st 28) ar fgm
i nfeae F. gan
5.9, T 300 &S
. : gl i
ATl 28 nfor afr s faew
firpaa s/, &= ‘gt 9@’ (Elements of Geometry) 4T

FTHT S0 SR 50

T 0y fefewn. A w@dd Aee Tee g & e
A gu wEiaE Hee e, fafyw pmawfen e |,
m,qﬂﬂmmmmmmmﬁm
firgar we grafaear, ange Y= STTATeT T gEEE 2 F@
aoe g A1 ey g feamuard R s ve @o. gfge
ue Roel de STeE A 9 e,

USRETAT SATIOT FEETAr
yfifren od aame wRegm o gwewE @ aw A
wEw ARG, AT Agde @9 Sgawiiedl Herd A e
TR FGA, FH A R,

UEETAT

U FIE AT, FIST U 981 9T, 9t aviig 397 et SEE
fiedies, s AT WHNERAT J9FAT U AAlda AT T THeY
Sl e (SATHAT 29). qREiET S ST, @Te B O R
S, § UHET 0SS @ ddid g@dard, 9 a9 SHdl T
SR &1 ¥ GTEvATETSl el w G Jetae aifes s .
U SUAvATET Sun & S - o @ s s
IR AT O g WY gnel ol @ed, S aEde g8
FrerroTrear g arepelt anfor dr AT AT #AE Swe o d Be
ey SHAT, o 3 frnrien frdfas e g s




60 Fife sfamrhes nfow
M= W@ A ST G R ey sEdle a F e oeen
FEaE.' g9 e GNH SIS EeT a1 &7 HEY SEAT ST
AF FAFT A BAF SIS T § TRET SEad.| a1 8 sreas
Frepon=f veegar afEar ¥,

Frepreh vaeam afEam dig e anfr dim w0 o A v
I T SEe 7 FUETE A G diie 9e% auee ad
9. A A1 Gesime Ul a9 SErEan g, ST s s
TS FH SEST T A FH FENAY FOTAT a9 OFET S
T, AT G SEWTEE TR O e TeY SR,
(2 % 4 - 3) A AEHAERE 7, (2 % 5 - 3), 92F TETS ST, JT9H7oy
ALY AT ATFATH THEqAT a9EaE (2a- 3) 5% g2
AuETE S, S G s e aft 5 ade ohen srmam,
A1 S} STe] @A AT ST §e SNEE UHEY SAHAT,

‘e SfiEATT TEETaET EEt Sl Aev S & 7 4 gAe
W e, FiEmE s’ s AR, @iE Ae §gie S9En
TEEITST OIS Sed Sar. Ao Jerr O ifes, &5,
WER, HEN, §. F9E A% AW G, A1 a% A9 HEE
UHETTET T FOT SEAr, JgEOnd, Senen FbRe wm
A9 WP UHERE, WU U9 G, TGN SEET UF M
fragenr @@= avft ggu WM aefa 36, #Ro § ad oEew
FaaE FAft AU @eht SR, e 9 9 wEET .
v ft AT ST g S 3. S e @ a s
T of A S W gd 9 awens aafasedt
O ¥ AT 3SH S,

HHEgar

dea foewm sl ge (smEdt 30). Al Bewr e
e, a4 e IRE Aed A sTEed amge amRa. & ET
FH THFEY ATEA. T GHIAC TR, G0 UHET ARG, I T
s aerE fREaw. & wwe’ sgdt o, a9 T

TR ST AT 61

et gifes, B9 ads W e gy .

sFdt 30
st 31 Ao sfRR qE. A e e &9 R s
o A sE-AE d, v Remde g feer @ e o
g fiig SR AT O sTdmde 3 g S gEen s
i wa g aTdies St GAF AT, FEA S 8 HA Fe
STCET AT A el smea. deeud @ 29 fry wwe e,




62 & Aaete nive

Framfadt owey sngdft srs s seaae. a9 afa o
ITEWT U THfeE | wRfedy wet ot whfew e 1S e
Al STE ARE A RS AWET ST, TR SR G
AT S W T T B ged WeT SEAE. WAV G, we
e weEadt §o, wuren dieAdle WeEA A gouratea
vEEle Tt & Feide suey srwdE deh sreeord g
AR

HETE F Tl MR F A6 ! g S Mot #6
Fgard ! g il & e e w7 A ale i
HET AR, A1 G amEdt| R ST SR 9Ro & @ sy
FE A FH e o AmE gfn Sd R sEe,
TR ATl M 8 SRR o A & R eawere
TS MO JEES 0 AR SO i S, R
IO G AT SO FA e MR ST AT S
#H ORHEl MR SR,

AAfEAT (Symmetry)

st wniidaT @ I A ? anafae @ o9y 3@ gEh
‘nfiedt fraw sfew w9 o w1 77 s Rraroea @ s O
g w0 afaw e wF.

Al 32 GET. AT A R T 9§ G qrafid sma.
Breptor, <, e, WM, Id® 3. A SWET it
ST, @ o Frmiqa ar s SIeeT e kd, a1
wH AR TR SR ST Ses A, WA v
gh%ﬁwmmmmm

1

A 32a 9T, @ el foemm T oEen wengE s
W devie wefid ame. SRO@ Tt amw 1200 = SN
fexferett o strpelt aefler emey. veviSi a7 aTpedton s Safr
T ity st Rl wmfiet s, s 320 sfr 321
o HIGT T qE i Al g sl anfr soh seh 28
HHIHAT e

HATRIC ST ST 63

Framidte saedt one awuey awfih anasE 3. fera wfew
Tt S, (STHAT 33a). SHA AR WA FH
srEan. (FET 33b).

Sl 32
Bror el (Tetrahedron) (gt 33c) @@t Fremfa e
ONIOT e domU EWf SR e, Ru ¥ wEld demam o
e, Reu e S St aoeT . @ 2] e geem ww
AFE FEAN. S FE gAY A& (Network) TN B o
T (AT 33e). MONAAT (Quartz) iz g S
AR S .



e sty RO B5

se et Frafa derdt e aufie smew ane, femndie
B geffen wems feu @ wEE w o dw W
MFEEEAlE SR S0 BUE SIEHT SeTs TR B ANy
0% Y W HRE. WY U § AW qevd I
S, AOTSN GATE ST ST ST dGieATe wmm qof
ST T 3N 9T 9g.

afferdt (Helix) & Femiar us sfome smEza smwr o s
femdt, @ s o GAfim FEd. T qETEEd fEed &
wrr Ge affersdt s an, wffewds s ofifer g
o B | AL IR0 wvE JTEEN ded Ao 3. @ dm
Ty ¥ gg Affemdea sgeor @ (st 33g). aelarEn
yefiwer druA.T, & Yo SAGaw. AnEEn U], SiEezEr o) s
T HYTET ) AN e Jigsiavedt @0 miow
wU #mu 9 Y @A @l Sow Jiwsiens oo
AitwTaeeaT SRt ST,

et sqferedt
mmmmﬁmﬁmmﬁmmm
e TE. AN adie
' TR TET. EF, A,
afeft anfir o, a@=r
T aT, areedn i
T 3w aeg AT
e afemn sTam.
gamet FTHAT
defas @ & o
anfr  weEHET
GBI N
AoEeT U At s
At 34 #Hgar s ffE
e U3 I, @ S o G sEa st s ? g




66 Hfi st nfter

HIOT EY AR, JeltA RS St g i SRS
AR OF a0 30, § o f eeT agien fewnft s
qHiGT ol et i sftefter s el ot s A R
AT FPEATT. Tl TR aeT . AT SEee BT R
AHGT . Gt gpumale S gl fer wet s
e @ fegg s Bl o sw, @1 saerer fafist gai
(Horizontal) W& a2y
wevraTd. o B R e
(Vertical ) Fevrsl 3vft a7 revrame
o H yg (3TN 34). sl ader
fafosr o 8w @ e
T | = D hﬁﬁaﬁaﬁﬁttﬁﬁ.m
faermoft g FFer o ar I
HOTET WA, qmft s T oF
l g ST, TETEn AN @
Fnior Rt alE 3= awen
STl 35 T @ ft TRa AfeR B,
v fanfe smgeneT aar
aEen fawm amearm Wy
qIES AR,
¢ |lBmm——]|, 0 e A
| ' I SR FOITH S arqarad

4

wald T A, SEEm weT

AFdr 36 AT HARTAT FoeAT S
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